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^1. A method of avoiding the generation of Mach wave^/from an 
operating jet engine, said method comprising the steps of: 

(a) intaking air into a first end of a jet engine; 

(b) heating a first stream of said air to a ftfst temperature; 
accelerating said first stream of said air to supersonic sj^eeds and expelling 
said first stream out a second end of said jet engine;/ 

(c) heating a second stream of said ajr to a calculated second 
temperature; 

(d) maintaining the velocity of, accelerating or decelerating said 
second stream of air to a predetermined air velocity; 

(e) expelling said second streani out said second end of said jet 
engine at a position adjacent to said first stream of air such that there is no 
gap between said first stream and s^d second stream; and 

(f) assuring that a speed and temperature of said second stream satisfy 
the following conditions: 1 / 

the difference in air velocities between said first stream of air 
and said second stre^ is less than the speed of sound in said second 
stream; and 

the difference in air velocity between said second stream and 
air flow surrounding said second stream is less than the speed of 
» sound in said air flow; 

t)^ temperature of the second stream is greater than: 
(B ♦ Ml / (1 + M^) f * Ti; 
an«/the temperature of said second stream is less than: 

Ta * (d + M3) / (B * M2 )f) 
^where - air velocity of said first stream divided by a first speed 
of sound in said first stream; 

- air velocity of said second stream divided by a second speed 
of sound in said second stream; 
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on said first side and a second stream of heated air exits said exhaust end on 
second side; ^ 
a combustion chamber for heating adapted to heat said first stream 
such trVsrt said first stream is expelled from said exhaust end of said jet 
engine to produce a first thrust; and 

a heating mechanism adapted to heat said second stream to a 
temperature diTOrent from that of said first stream^^uch that said second 
stream is also expeHed from said exhaust end of said jet engine to produce 
a second thrust adjacel« to said first thrusts/and thereby prevent Mach waves 
10 from said first thrust. \ / 

/^<^2er^ The jet engine of Cla^m^^, wherein said first and second stream pass 
through said combustion chamber before said partition separates said first stream 
from said second stream; after said separation, said heating mechanism designed to 
further heat said second strearin. { 
15 ^ ""^^ engine of Claini^ wherein said jet engine is a turbojet 

engine. ^ 

^ ipfi The jet engine of Ciaim^^^ljS^ wherein said jet engine is a turbofan 
engsn^f ^ 

^ The jet engine of Claim 18, wherein said heating mechanism is a 

20 suppression burner, said suppression/burner being designed to heat the air by 

The jet engine of Claim Vb, wherein said heating mechanism is a 
varfable compression ratio fan which can change its compression ratio and produce 
heat. I 
f 25 engine of Claim 1^ wherein said partition is an inner shell 

core of a jet^engine. ^ 

26: The jet engine of Claim 19^ wherein said partition further has louvers 
^ or ap^ures which can be opened to allow mixing of said first and said second 

stream. 
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1 ' \ 

The jet , engine of Claim 1^, wherein said jet engine is at least partially 
surrounded by a shroud, said shroud forming a confining wall for said second 
stream. 

ifi./^The jet engine of Claim \^ Wherein said heating mechanism is a 
divider which diverts said first stream to entirely form or to mix with said second 
stream. . ^ 

is. I The jet engine of Claim i^^, wherein said jet engine has a second 
divider wnich further divides said second stream from a third stream; and 

a heating mechanism adapted to heat said third stream to a temperature 
1 0 different from that of said second stream, such that said third stream is also expelled 
from said exhaust end of said jet engine to produce a third thrust adjacent to said 
second' thrust aruj thereby prevent Mach waves from said second thrust, 

I nlie jet engine of Claim ■^9, v^h 
'o/elli|:t|(Cal cross section at a plane, said plane located at said exhaust end of said 



jet engine of Claim ■^9, wherein said first stream has a circular 

-1 - -v fc \ ■ . / .. 

15 jet engine. ^ ^r <^/^ c) { 

^VT ' The jet engine of Claim l^wherein said first stream has a rectangular 

cross section at a plane located at said exhaust end of said jet engine. 
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Ma - air velocity of ambient, unheated air surrounding said second 
stream, divided by ambient speed of sound; 
Ti - temperature of air in said first stream; 

Ta - temperature of ambient, unheated air su^ounding said second 
5 stream; and 

B - eddy velocity / stream velocity; wh^ein B may range between 
0.5 and 0.95. 

2. The method of Claim 1, wherein stefp (c) comprises burning of fuel. 

3. The method of Claim 1, whereirystep (c) comprises mixing said first 
1 0 stream with said second stream. / 

4. The method of Claim 1, v^erein step (c) comprises changing a 
compression ratio of a fan. 

5. The method of Claim/1, wherein at a cross-sectional plane of said 
second end of said jet engine, said sjecondtlream is formed to completely surround 

1 5 said first stream. ^ 

6. The method of Cj^im 1, wherein at a cross-sectional plane of said 
second end of said jet engin^ said second stream is formed to partially surround 
said first stream. 

7. The metho^of Claim 1, wherein step (d) comprises changing a fan 

20 speed. 

8. The mediod of Claim 1, wherein step (d) comprises changing the 
relative size of a second stream exhaust relative to a second stream intake. 

9. The^method of Claim 1, wherein step (d) comprises changing a 
mixing rate of said second stream with said first stream. 

25 10. /The method of Claim l.additionallycomprising heating a third stream 

adjacent to/said second stream. 

1 K The method of Claim 1, wherein said second stream comprises a gas 
other thcin air. 

/ 1 2. A method of avoiding the generation of Mach waves from a jet engine 
30 operating in ambient air, said method comprising the steps of: 
J (a) intalcing air into one end of a jet engine; 
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(b) heating a first stream of air to a first temperature and 
accelerating said first stream of air to a first air velocity exjreeding the speed 
of sound in said ambient air and expelling said first str^m out a second end 
of said jet engine; 

5 (c) heating a second stream of air Ao a calculated second 

temperature and maintaining, accelerating or decelerating said second stream 
to a calculated second air velocity, wherein ^aid second air velocity is less 
than or equal to that of said first air veloa 

(d) heating a third stream of air to4 calculated third temperature and 
10 maintaining, accelerating or deceleradng said third stream to a calculated 

third velocity, wherein said third a)/ velocity is less than or equal to that of 
said second air velocity; 

(e) expelling said second stream out said second end of said jet 
engine in a first position adjacent to said first stream of air; and 

15 (f) expelling said ljhii/a§lr^am of air out said second end of said jet 

engine in a second positiWn adjacent to said first position. 
13. The method of 0aim 12, wherein said second temperature satisfies 
the following conditions: 

the tefnperature of the second stream is greater than: 
20 / (B, * M, / (1 + M2) f * T,; 

and the temperature of said second stream is less than: 

T3 * ((/ + M3) / (B2 * M2 ))' * (d + Ma) / (B3 * M3 )f; 

where 

M3/- air velocity of said third stream divided by a third speed of 
25 sound ir/said third stream; 

I2 - air velocity of said second stream divided by a second speed 
of sound is said second stream; 

/ - air velocity of said first stream divided by a first speed of sound 
in4aid first stream; 

30 - air velocity of ambient, unhealed air surrounding said second 

stream; 
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Tj - temperature of air In said third strearm 

- temperature of air in said second stream; 
T, - temperature of air In said first stpeam; 
Ta - temperature of ambient, unl;>eated air surrounding said tiiird 
stream; 

B3 - ratio of eddy velocity tj/ stream velocity in said third stream, 
ranging in value from 0.5 to 0.9; 

B2 - ratio of eddy velocky to stream velocity in said second stream, 
ranging in value from 0.7 to Ql9; and 

Bi - ratio of eddy Velocity to stream velocity in said first stream, 
ranging in value from 0.7 to 0.9. 

14. The method of Glairp 12, wherein said third temperature satisfies the 
following conditions: kJ 

the temperature of/^aid third stream is greater than: 

(B2 * Mj/d + M3) )^ * (Bi * M, / (1 + M2) f * J,; 
and the temp9rature of said second stream is less than: 
T3*((1 + MJ/CBj * M3))^ 

1 5. Thj^ method of Claim 1 2, additionally comprising heating one or more 
additional streams adjacent to the third stream. 

16. / The method of Claim 15, wherein there are four streams. 
1 7/ The method of Claim 1 2, wherein said third stream is at least partially 

heated ijsing suppression burners. 

18. The method of Claim 12, wherein the heating of said third stream is 
at l/ast partially accomplished by mixing said third stream with said first stream of 
a}r or said second stream of air. 

A jet engine^hich produces a supersonic stream of air; said engine 
comprising: ^ ' 

an air intake>Qnd and an exhaust end; 

said exhaust end n^viq^ partition that divides said exhaust end into 
a first side and a second side sudi^tfciat a first stream exits said exhaust end 
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